Approved For Release 2005/08/17 : CIA-RDP80-00810A001600270004-1

CENTRAL INTELLIGENCE AGENCY

__ INFORMATION REPORT

This D t containg inf t fecting the Na-
tional Defenso of the United States, within the mesn-
ing of Title 18, Sections 793 and 704, of the U.S. Code, a8
amended. Its ion or lon of its y

to or receipt by an unauthorized person is prohibited
by law. The reproduction of this form is prohibited.

SECRET
25X1 25X1
COUNTRY USSR REPORT NO.
SUBJECT " Soviet Development of an Air-to- DATE DISTR. 9 July 1953
25X1 Air Rocket
: NO. OF PAGES 17
DATE OF INFO. REQUIREMENT NO. f
25X1
PLACE ACQUIRED REFERENCES
25X1
1. The Putilovo project dealt with an airborne rocket which was designed
for use by fighter planes ageinst bomber flights. Technical background
information was derived from experience with the RLOOBS, formerly built
in Germeny. As 1s commonly known, the R100BS was equipped with a rocket
propulsion part which was intended to increase the velocity increment
of the rocket projectile to 420 m./sec. The propelling charge of the
R100BS consisted of epproximately 21 or 21% kg. of diglycol tubular
powder or, in another variation, diglycol multiple-channel profile powder.
The warhead of the German model wes made: up of a large number of
incendiary fragments. The incendiary fragments were supposed to
penetrate the fuselage of the plans.an detonation of an exploeive
charge, which was released in the immediate vicinity of a plane by
: & proximity fuse. In Germany it was realized that such a weapon
‘could only be very effective as a surprise weapon and that ,after
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a relatively short period of time, it -woewld he
pasgible to ‘Pight the fires, caused in the ges tanks
By ihis; ammunition,by meanz of autopatic ex—

tingulghers, etey ~In Germany it was planned as o
the next development to replace the incemdiary ‘

fragments by small ‘steel cylinders which would be
filled with a Pyrosatz (pyro composition) giving

a tracer—type effect, Theny, when the tahks wers

penetrated, “the entire rubberization would beé

orn apart,and the holes would te no longer self-
_ gegling. Gasoline would drain through these holes)

' T and the multitude of red~het sparks, fellowing
~ ' the fragments, would set off the blaze. ZThe
: next fabrieation planned was to be incorporated

in mine projectiles which earried the designation
MIEKI., It never went beyond preliminary planning .
beeause.at the time it was thought that incendiary
fragmentation alone was sufficient. ' '

2, In the USSR the Germans were given the task ef
further developing and modernizing this projeets .
At first some designs were reconstructed in & ..
routine manner, like the preliminary projects
worked on formerly in Germany. These ddslgns :
Ked a warhead placed in front of.the actu
rocket chember in which a large number | | 25X1
there were 28 to 31) of separate projeciiles :
: were incorporated (depending upon the different
v variationa). The cap, which ¢nelosed the
ginglo projectiles, was intended to be torn
into several pleces by a fuse and a detonation
lapyard se that the projectiles could be re—
lsaped. The Soviets did not like this selution,
Por one thing, the length . .owas .
#6 great that they had trouble in mounting this .
siissile under their fighter (intereeptor) planess

3, After several years, during which time the Germans,
""  wyrked on other tasks, it was suddenly decided
with great urgeney to build a rocket which cowld”
ageonmodate & large number of projectilese It
was supposed to be able to penetrate developed
armor plate of a plane mp %o 8-10 mm. thickness.
Bxperiments in Germeny previously had advanced-
4o the point where it could be paid that & '
eharge of approximately 400 g. tetramethylene—
trinitramine or tetramethylenetrinitramine =
f4rinitrotoluene nixture was sufficient to
tg;.r apart the fuselage of a plane, even if it
d1d not pemetrate the armor plate, This would
then eause the plane to lose its flight ability .
o that it is foreced to erssh-land, even though
N - |t does not crash on the spote These facta had
SR . ‘been previously theoretically calculated and the
Lo data were taken over intact by the Soviets.
& the basis of these data, definite require-
nents were given to the Germans to build such
rockets, In Germany the length of the deviee
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MIKI was approximately 2 m., bul the Germans
were expecth t0 build a considersbly shorter
oo Fo 1] he required

zbout 1500 or
166Q mm. everall length.

In the course of a
few weeks, about ten or fifteen variations were
worked on, Degigng were made where it was
necegsary to increamase the diemeter beeause
the length was decreased, causing grealer
velocity decline and sz reduetion in the range
of action, This resulted in the issuance of
a - requirement to increase the size of the
propelling charge and the duration of flight.
This in turn resulted in larger caliber
dimensionse 4 3 previously mentioned, variations
existed which featured a cap consisting of
severzl parts. Upon apprcach of a plane,
these cap parts were supposed to flip open
#nd releage the mines either by a time fuse
or possibly by the optical fuse, previously
developed in Germany, which detonated upon
approaching a plane. Other possibilities
were taken into consideration whereby the
nines were ejected toward the front, The
Germang completed several theoretical path—
0f=£light caleulations., Along these lines,
they tried to comstruct the swinging action,
Prequently it showed that difficulties were
to be expected upon discharge of the pro-
jeetiles from the magazine, During all this
designing, it proved 1o he more favorsgble
to pull & closed cap over the complete rocket
part and to use a ring magazine

( & magazine in which the single mines
are arranged around the actual rocket as an
outer ring). Since a larger ogive was neces~
sgry for more favorable aerodynamic conditions,
there wap space available in the %ip of the
migsile into which more mines could be
~arrahged. Then, to balance the center of
gravity, it was necessary to place some

weight in the front so that the location of
the center of gravity hecame more favorable
and stability conditions were improved,
There was a rocket chamber for which the
Germens maintained that a caliber of 220 mm.
‘wap suitable because a large number of tubes
. wgs gtill in stock with this measurement,

EEILIBED DLSCHIPT;ON OF SOVIET AIRBORNE ROCKET

4 The maga21ne was made of a chrominm ateel which
" resembled the German chrom--vanadin steel 240,

and which had an alloyable proof siress of
from 60-65 kge per mm¢.wigh a atrcngth,tactbr
ef approximetely 85 kge/umcs This steel alse -
had guether geed feature in that it could be
weldede If was ideal for such a fabrigatiem,
Fhe Germans were able fo inerease the charge
te a 24 kg. maximum by eorresponding development
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-of the prepelling charge with consideration of the _
‘meximmm possible by a présqueeze or choke (' Vorklemmng
seww . ratic of burning surfece to diameter of free -
erea of diarhragm.) The Germans had previously reashed
an initial thrust.of approximately 4600 kg,./sec. with
24 kg, of powder, The specific efficiency of the Soviet
powders wes somewhat leower than that of Germans In
Germeny they were able te reach a gpecific thrust of
:Cﬁn%-ﬂe (on special occamsions), However, the
8oviet powders generally reached values of from

.. . 196-195 kg./eec.
5S¢’
- powder er nitrocelluleose powder. The rocket part

In the USSR the powders most frequently placed at
the disposal of the Germans were a nitroglycerine

located in the eenter had a 200-mm. cutside diameter

" with a tetal length of approximately 1100 mm. from

nose to trailing edge of the tail assembly. The
mines were arranged around this chamber in rows of

. two. The projectile had a ¢aliber of approximately

50 mm, - Several variations were worked on—of 48,
52, 55, end even 56 mm.--wbick left a certen freedom
of movement acecording io the dimensiens of the

reeket cheamber, Sometimes it was necessary to arrange

spager strips around the circumference between one
or'more of the mines so that they would not get eut
ef plece during the flight. Taking inteo. consideration
the menufacturing tolerances, it was necessary to
provide spaces. With thig arrangement, the Germans
were able to place 16 mines around the circumference,
Two rows of mines were placed around the combustion
-¢hambér, forming & ring between the propellant and the
outer ring of {the magazine, for a total of 32 pro~

.jeotiles, Phese 32 projectiles were equipped with tail

asgemblies, which did not protrude much beyond ‘thelr
own cireumferences According to the German theerstieal -

" ealmlations, ineufficient stabilization was to be

expected, However, the projectiles should have flown -
Just sbout stable, hut they would have shown & ‘
very slow damping out of the shock waves, which

was inevitable at ejection from the megazine, There~
fore, the Germansg decided to equip these projectiles
with a folding tall asgembly. The possibility was
8till kept open, though, for replacing the folding - ,
tail assembly by a fized tall assembly. However, because ..
of gperedynamic effects, it ie not known whether it
would be possible t¢o dispense with the folding
aspembly. This would have been more advantageouna

Lor manufacturs because it would bavs bsen cheaper gpd
vould hgve cavsed less distwrbance if edditional stabilization hed

. not begn necegsarys Thisg particular desifn, hg:evep,
ess E

provided for an explosive charge more or

- the ‘cylimirical pirt only 80 that,way back in the

4here was always free air space mginly te

“assure_guffieient stabilization,
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“factor was sufficient]
continue as plamned. |
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I’rev:.ous dlagra.mmetrle sketches of the configuration
with the expected center of gravity were sent out for

" @ wind tunnel test. They were sent to an Ins'bitute‘

Zeigie‘f ‘The leocation.of this Institute was never
made known to the Germans, However, tests were made
and | |the atability
[the projedt ecould

1T s aTE,

the guestions were just igmored and. the co lan
ended, FurtHer questioning was thus dizcoiraged.

the rockets

etween 250 and 285 mm. in 1eﬂgth,, depend:mg upon ‘
which type of head was used; with blunt head 250 mm.,

th egive approximately 28% mu. total length.

See ‘puges 13 to 17.{ - . It so happens that

e folding tail. assembly protrudes a little beyond
the el rcumference of the projectile. Therefore
"the ‘mineg were on the same levele |

;01' eXample, The even numbers were arranged on uvoe

outside ard reached all the way to the {trailing edge.
The adjacent ecolumn of projectiles was pushed fore
ward 70 mm, whereby a small sheet-metal cap of about
76-75 mme length insured the correct spacing. The
next even nuwber started with a column which bordered
the ed%h The tail assemblies thereby did not hinder
each other, Naturally, the 70-mm. constructien
length was lest, but this was the only possible way
to accommodste a stable projectile in this type

ring magazine, In the front part of the ogive was
enough space to allow easy arrangement of six more
projectiles, To arrange a seventh mine in the center
wag impossible because a speeial ejecting eylinder
with i%ts own plunger was ineorporated for the

ejection rrocess. The rocket was so planned that

& eylinder was screwesd to the front part of the
rocket chamber. The cover plate or cap was pro-
vided with a high~temperature inhibitor, Simul-
tanesusly with the burning of the rocket charge, an
inhibitor compositien was ignited which bhecame
effective after about 1/10 of the burning period

of the reocket and detonated the ejection part, - This
was very definitely & substitute solution which was
only provided because of a special request from ‘
the .Soviets. ‘

Phe Qermans wers always fully convinced that universsal:
eombat service of guch a rocket would be practicable only
if the actusl battle distance of the fighter plane
could be taken into consideration., For the later

medels, it was necessary o incorporate an adjustable

time fuge which at the moment of release wuld still
take into cousideration the actual shooiing dietance
between fighter plane and target. This was necessary
80 that ejection would teke place shortly before
reéaching the target area, For the first phase, the

. 8oviets said they did not want anything like +this;
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. they only wanted to be sure of a high-temperature .

B

j.nhib:.‘bed-ejection process to test the :hmetion ﬂt

;!he Gemana were required to, use a high-temperature
fuge already on hand, whick was rather well deaigned
and constructed, It was mot directly ignited by
‘the rocket charge itself, This would have caused -
detonation especially at extremely low temperatures, .
and, In the case of a misfire, the ejection process
wuld have gtarted aimultaneously, This epecial
,.:tnse ‘'which was on hand in the USSR worked in gueh

a way that, due to the gas pressure inside, a Blu].l

' plunger ‘was activated. Fhe ‘plunger struck the

iuse cap and the fuame cap on the inside ignited the
femperature charge. If a misfire happened new,
ing could go wridng. Only the gases frem the
;Euee cap,whichwere practically harmless,not the
reocket eﬁmnber gases, could enter the .frent part of
“the oglvz Phis fuge was supposed to have proven
its merits previougly in other fabriecations. Thism
fuse was then incorporated and, joining the fusesan

eytindrical pipe was previded Which reached practieally -

t¢_the front of the magazine., On the inside of
this eylinder, another tube,held in this positien
by a ghéar pin, was inserted without special sealinge .
An ordinary steel plug was provided at the end ef
thip pipe whieh provided for tightening of the bell-
shaped magazine housing thromgh a half-round-hesded
sorew., The tightening was dene in such a manner
that the front row amd the back row of the individusl
mine eolumns were mounted into the space around the
eom‘bustiq, chanber, Then the egive grojectﬂes Ware
eang of a mounting aild and held in pla.eo -
tg mail rubber bgnd or a paper strip amnd then - :
e bell was pushed over the assembly. At the front they’
®ad a :einfareement ring seo that the projectilen
wers arrésted thers, The projecflles in the fromt
pu't had" te Jbe placed st an angle; otherwisé, they

would has dered each other because of thedr
:to;l.d tel) assemblies, Therefore, & lﬁu
dlame 50 mm, was formed, This 50

v.nn hrough the ejecting pipe. The projeetilel
&re the same mize in front as in the back, In
'éthor words they are interchangeable, The in-
side ring o}. the combustion chamber wes a pressed
deep-drawn gheet-metal ring, which was connected
with the chamber eover by spot welding. This
perved for centering purpcoses while the actual
mgszine bell contained a braeing ring which im-
iteelt insured centering to the mreviously-men~
tioned sheet~metal ring and then spotwelded to the
er., In this manner, good centering was
sssuréd, The tail assembly censisted of a dee

 drawn sheetsmetal body which was elosed off at the

front by & sheet-metal eover, This sheet-metel
eever .weg prepsed over the body. It was weldéd
at the éemneétion at the end of the rocket whers
1% was, joineé. with the combustien chamber., In

SECRE? .
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this manner, the whole thing was firmly conneected,
Por a geal, a small groove with a rubber band fitted

in wag used ac that no outaside moigture could enter.

It was pushed on in mounting and everything was tightenmed
by a gcrew. | %gﬁ

9, %The short mounts were used which, acecording te German
- experiemce, proved much more advantageous where accuraey

of hit was & factor. At the front of the mount was s
a buttem and, on the back side, two guard studs, The
guard siuds were mounted even with the rear centering
g0 that necessary stiffness of the magazine howsing o
wag insured. As a propelling eharge in the rocket, v i
& three-channel powder of prismatic-pressed pleces ‘ -
was used which left small powder rests in the form |
of a triangular wedge (gusset). Theoretically a - . i
large amount of the powder was supposed to have been o
left over, However, experiments on the test stand i,
.proved that these supposed ™left-overs® had also burned.
It cannot be assumed that,if these powder "left~overs®
were not burned and were discharged through the jet . - - §
nozzle, they would im any way damage the airersft,
It would have been better to aveoid these wedgea -
altogether, but they were available in the above form
and the Soviets insisted they be used. However, .
according to former Berman éxperience, they had to
deal with these powder left-overs gquite often. How-
ever, the pilot was never really bothered with this
problem., The magazine bodies were rolled from 2 mm,
gheet metal, with a longitudinal welding seam, and the
head was pressed on. It was planned to deep-draw the
head later om, but these were technolegieal things
about which the Germans did not bother. The ﬂgbiliLil.ng .

o wings were abeut 620 mm. | . . 25X14
25X1 ' [ IT L
: q ] beenl somewhat smaller or largers The )
Germans alwsys pointed out that, without wind tunnel .
teats, much things cannot be tied down emphatically.
It was then reguired that aerodynanmic cg;_c];;.m_QnT be '
carried outs | : 25X1

- 25X1

10, The outer form had to be tesmted in the wind tunnel.
Necessary values were reported to the Germans; After
they knew what the CA, CM, and CW values were, it :
was possible to figure the neutral point and possibly
find a suitable design which could have possibly .
carried even more projeciiles. There is a possibility
that some of the tﬁrojectilea had been moved toward the
rear., However, the center of gravity would have
moved quite a bit towards the resr. This question

eould have only been cleared up through wind tunnel

=. < HroA3 RS i

25X1

Germang were told only that the mines were all right,
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11, %he Sovieta were not gquite satismfied with the design
- ap such. The rocket velecity increase caused by the
propelling force was to have reached approximately
50 m./sec. with this design. They indeed wanted a
. . performance of 450 m,/secs, still better yet, 520 m./sec.
Thig requirement naturally was not easily realized -
25X1 . any mere with this caliber. The last req_uirementa|:|
25X were so adjusted that a greater number oFf :

‘hines shou have been incorporated. The Germans.
"worked out several prejects where the tetal number of
mines was beiween 54 and 60 pieces., Here they had -
larger rocket chambers and,in one case, chambers of
240 mm, With the 240-mm, rocket chambers, the Germans
8t11l did not achieve any veloeity increase but only the
~fact that the chembers could accommodate 60 projectiles. The
enlargement of the recket-pro]ielling charge, and the
outgide diameter of the rocket chamber of 240 mm, made

it %0'.9811'19 to accommodate more projectiles becsuse

of the increased length so that three rows at 18 each

made 54 mines in the cylindriecal pert, Six mines in -

the ogive made a total number of 60 small projestiles,

With all this, the rocket velocity remained in the same

renge. Because of this, the requirement was handed

*down to increase performance to reach at leagt 420 to

450 me/sec, Qther designs were worked on which were :

260 or 280 mm, The = . 25X1

prineiple of the rimg magazine remained, Rowever,

~ which has the following adventages: (a)}  shorter
- length, meaning easy handling and loading on the plane

itself; and (b§ trouble~free ejection of the pro-
Jeetiles from the magazine, A rotation of the whole

rocket was again s during : \
the teat pericd. In the - 25X1

later model, the entire stabilizing suriacas.were ‘ S €
- aligned to a slant &t a small angle of about two-three ; :
v degrees so that the necessary revolutions were insured.
A ée pags 13./. The theoretical path of flight '

" ealeulaticns showed, however, that it was more sdvan-

tageots to let a component of the impulse become

effective in tangential directions This caused a

noticeable rotation directly after release from the

lane, Releasing disturbances, occurring from time

to time, camsed by a swinging of the plan€ or

other disturbances of the rocket, or possibly inter—.

ference from & nearby rockety etc., were held to a . )

minimum in this manner. In such a case, it was favorable .

to have a noticeable rotation immediately upon re- o

lease., TrLe rotation resulted in & helicoidal path

of flight reducing a one-sided disturbence of the

rocket to about one~third of the original value,

The Germanms carried out several ballistie caleulati ons

which resulted in the optimal number of rotationge. :

12. BReleasing disturbances were alse taken into comsideratien,
~ resulting in s favorable opening angle too wide for '
the prejectiles, This means that the rocket would have

t0 get very close to target if the projectiles open

with guch & wide angle, ‘Phis caused certain diffi-
eulties because small mistekes in distance estimation

, S 'SECRET
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result in sizeable differences in the target area.
‘Thug,bad scatter hed to be taken into consideratien.
The Germans were therefore interested in effecting
ejection at a greater distance. Al greater distances,
they were not dependemt upon use of a projectile with
ogival fuse. Such an ogival fume was available bdut
L wnsulted for the purpose, The blocking of the tuse
hgd te ¢¢eur threugh rotation, The Germans were .
-+ ‘aple to use a fuse which was rotatien-activated like
.8 normal artillery fuse, and armed by the spin of the
. phell, This fuse was given a lighter weight-spring '
. pagpension to open at a small number of rotationsa,
-The rotationg of the mines were obtained through inter—
loecking of the folding tail assembly of the projeetile
itself because the wings were slightly slanted. The
necessary number of rotatiens was obtained without
- any great difficulty end activation of the fise was .
aagured during the course of flight., Such a fuse -
had a liquidation, l.e.s a disintegrating,arrangement,
80 that the projectiles would not cause greater harm .~
on the ground than to the enemy planes. The liquidater
wes necespary. The Germans were told to write the

teehnical gpecifications for ite | r.l ' 28%1
he Germans were 30ld, however, not %o use suech a '
f . - fuge for the firpt experiments but to use Puse 66 (fan
25X1 igniter) [ whieh they . 25X1
_ incorporated into the project Moiniya. Basiedlly

‘thig was rogsible, However, the blunt shape caused -
sueh a guick veloeolty decrease of the projectiles
that an ineffectivensss of the projectile in the
gtile range appeared imminent, because the neéessary
final speed was not sufficient to penetrate the
fugelage of the plane. It was not necegsary to
penetrate the armored-plate behind the fuselage be-
caume the ignition delay was edjusted to approxi~

mately 20 em, The détonation occurred before the
armor plate was reached and caused considerable -

a e to the fuselage of the plane, &0 muech g0 that

further f1ight was impossible.

13 The action distance of 800-1000 m., for which this
- -squipment was originally designed, could gtill be
obtained, The Germans were not forced to open the

magazine, which was not immediately emptied after
‘eombuption of the rocket-propelling cherge, but a
ninimum distance of O.1 sec, (sic) was covered before
:ge,o-tien was i‘zsﬁ_ibl.e... However, in many insgtances,

e distarnce had o be increased somewhat s¢ that -
the projectile wag close enough to the target. Here
1t opened up and from then on the projectiles resumed
their own path of flighte R :

14, Z%he mines themselves are without & propellent, On
- @ifferent occaplenms, the Soviets required the Germeng
o usecmpcket g;r:n;jqotiles ‘there, too. However, the
Germang did pot spend mueh time on this projedt because -
(1) they laecked the time for it, and (2) because such
& projeet.did not look promising to them, Difficulties
waere to be expected in igniting the small prejectiles
with eertainty. It was far more asdvantageous in thig
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cgggdto keep the large projectile with its greater

"bgllistic coefficient and let it continue its £light

and to rslease the individval easily-manufactured projectiles
elose to the target. TUpon Soviet request, variations
were worked on, which made it possible to tightea. from
the back each of the 16 columns separately with

a speecial tightening deviee so that the pro%gztiles
were: fitted in ratile~free. In my opinion, this was.
an unhjugtified additional expenditure, % was easier
te adjust them by cerdboard enclosures at the time of
ingtallation. It was cheaper and did not require asg
much additional weight. However, it was desired and
I delivered one magazine with an adjusting device and

‘additional weight. As previously mentioned, several

varlations were worked oute

HIGH PRICRITY PLACED OE PROJECT BY SOVIETS

15.

164

17.

Apparently mueh importance was placed upon the entire
prejecty, This was also shown by the faet that, on
geveral eceasions, active military personnel cenferred
with the Germans, This proved conclusively that

active groups were counting on such a migsile, [:::;%;:::]
|this design ‘

I
.-particular presenis an exiremely effeetive wespom

in the fight against larger bomber sguadrons or groups
of several hundred planes. The reason that a bomber
group is such a likely target is that, as a group,

it is limited in ite maneuverability, It is almost
impossible to maneuver in it and one ig foreed to
more or less maintain s given course. However, with
such & glide missile, there are no correction '
pogsibilities during the flight, and the target ean
only be reached if this target cannot turn abouts

The Soviets said very often what is the use, if
today a single very fast plane appears carrying en
atom bomb? What can this miesile do in sueh a case?
The Germans said 1t was best then to rewsin on the
ground, theat it was silly to shoot against such a
plene, as it cculd not be hit anyway. | |

It is also to be mentioned here that the Germanam ,
degigned rocket-propelling parts with all baliistie
calculations about flight characterisgties and
fabricated them, too, The Germams provided a tuyere
plate in the place of a central jet with a nozzle
scroll consisting of several single nozzles, These

, nozzle scrells had an advantage inasmuch as they made

it possible to dispense with the tangential nozzless -
The Germens coumld provide these nozzles with & small
alanting angle, seen in axial direction,and produced
a tangentisl component with this. Several varigtions
were intended, one of which had the mouth of the -
venturi cut off at & certain angle. The jet axis,
however, remained completely parallel +to the main
axis of the rocket; only the mouth was cut at an
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angle to obtain a small spinning effect, The Germans
are not Tgre how close this thing came up Lo the expecta- ..

. tions. 25X1
25X1 18, 25X1
The projectiles were provided
with a detonatora. ingle parts, of course, could not
be seen, but it was possible to see the rocket fired,
and sudaehly, at a distance from the rocket; a rumber
' i bursgting points were noticed. | | 25X1

25X1 . . any varies
o tiong had been bullf. Possibly Just as Im variations
were bullt as were designed, Some of them had approxis

mately 24 bursting POiIIWﬁ;ME?eS were present :

with about 50 burstae somelml " 25X1

¥~ ) STHA W 80 man-..v 25X1 i
- 25X1.

25X1 | Jigtinct o
differences could be noted, because The mines spparently
continued their flight on a clesn pitch cirele and were
not distributed over a large area after a ragged flighte

' . There were proncunced rings over which thege bursting
points were distributed with rather equal distancess
It was alsoe noted thalt there were designs with Aiffm
erent gerolls in each. Here, for example, Wwere B
two serolls, because the ogival mines run on a small
eone glope whereas the ring projectiles were in .the
outside seroll. The Germens also had designs which
carried another intermediate stage to adjust them

ag much as possible to-the ogive| ! " 95X1
sueh figures in the sky where three scrolls were one

in the other, Apparently these projects were propelled
by several systems because,if the Soviets decide to
~bulld a large number of one piece of equipment, they
econsgider it quite urgent. For previous developmenis,
great sums of money were.seldom invested. Usually
_ %ieces numbered from 2-5 because they wanted to
est the overall function omiy. PFor subsequent ex~—
gQrimqnts, the Soviets may have ordered 15-20 pieces;-
wt, whenever they decided to invest great sung of .
money, 1t wes deemed8bod assurance for materialization
- muet have existed. On the other hand, these things were
started right away with rather large expenditures. ’

19, Regarding the ejection process, the ejection cylinder

""" lecated in the head in the ogive,with the pipe plunger
contained therein, only accommodated a small ejectien
charge of approximately 30 g black powder (composition

‘ unknown)s This ejectien charge with a larger pres—
gure in.the neighborhood of 100 kg./cm? | | 25X1
25X1 L | produced -such a _

pressure Lhat the thrust was strong enough to shear
thromgh the shear pin at the top (indicated on Tl
drewing). This pressure from the plunger was then
transferred to the entire housing, the housing accel-
erated towards the fromtj while,through the -same
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impulge, the inner recket part, together with stabiliser,

‘wes Tetarded, The ejection process for the projectiles,

aceommodated in the ring magazine, was completely
trouble—=frees They could not leave their pesitions

‘wn¥il the housing was pushad off, The rotation pre-

pent permitted the mines to emerge radially without

?hy greater releasing disturbances and sent them on
thelr way after the tall assembly wings opened upe

‘ Special merodynamic help to open the whgs was not

ngeessary, The rocket rotation had preéviously heen
transferred to the mine hodies, This rotation was

‘gufficient to open up the tail assembly wings im :.

radial direction, Once they opened up radially, ‘the
impagt pressure on the interference stwips was =~
gufficient to move them to their finel position,

g0 that the projectiles could continue their flight
with the wings angled in an arrow-shape settinge - '
fhe grojeetiles in the front part were so congtructed .
that, after ejeetion, they possesmed the tendemoy

 through their inertis to remsin relatively in placss -
- he rocket chamber was accelerated forward se that -

fhe spedifically lighter-waight housing was forced
several metérs ahead of thg aetual prejectile .
atter u ghort period of time. The Germans conducted
eomputations of how great this ®peed had to be o

" ompletely ts offset the damping by velocity pressure

-and to expand meveral meters with safety .
‘Tesmon being that the projectiles lying in between

‘Iaét ‘what they saw in the sky was not unfavo:dhlﬁ

conld be ¢jected without running the denger of being
pulled back into the housing while the housinhg
wag being retarded by the alr pressure, All thege

things had been theoretically eonsidered. The SR
Germang were net teld how they worked out in reality, - -
[Bee pags 16,] , Pirgt is the course of the

platie; then point.ef release, from the control

. 8%18k of the plane, Next is the period of combustiem. . -

of spproximately 0,85 meconds. The heavier-weight =
types naturally heave = a somewhat longer period

-0f combugtiens, of esbout 1.2 seconds, and some even -

: with lenger combustion periods. After the ond of

the combustion period, after about 0,1 seconds, the

S pyre~technical fuse started its funetion, Thig
~ a8 the ghortest period of delay that ig practical .

#nd possible. In reality, it wae desirable for this .
PoFiod of time between the end of combustion of .
l9 rocket and ejection of the mines to be several

. #eednds, s0 that ejedtion process could have beem .

| «31”

plished shortly before reaching the actual
“point,  If the target point was passed, a
yeands theresfier, the detonater would auto-
ally digcharge so that no loaded missiles
+reach the gréund. - o
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I ZBegﬂnﬂ. to page 13 : :
.g gggtieg of zartg : ' ¢
- ls Idquidation C
2, Marget Level

3¢ Rjection of Projectiles

4o d of CGombustion .
54 “haunching Point o - |
6e Flight Ps.th of 6 Projectiles from ogive R :
To Plight Path of 2x16 from Ring Magazine S
8, %l:lng Magazine Rocket ror Bember Formatlons from Fighter

°% anes | .

t:l.on , er‘bmentwm _the leevs:L

m pel 1_1_15 Gharge - N:Ltreglycerine Pewder, 6 Pro:file
O ‘ o 8ticks + 1 Powder Tube 630::48/16

'leight of Powder Gharge . - 24 kg ' o

Potal Impulse g 4600 kg./sec,
,eombustmn Period f 6.65 sez,
Fominal Gas Pressure p 120 kg./ma

Leading Bimensiona: " SR .

, j@ﬂ'bsid.e Iliame'ber of Gembustion Cham'ber 220 mme
‘Outside Diameter of Ring Magazine _ 325 mm,
Potal Length of Rockel 2475 mm,

- Bxpansion of Tail Assembly ' 620 ‘mm,
Eumber of Projectiles in Ogive , 6 pleces
Number oF projectiles in Ring Magazine
, 2x16 ;é pieces .

Total pieoe- ‘
'eigh‘bs - Rocke'b Chember with Jet Ap;roximately 31 kg,
"Charge 24 g
Projectiles, %8 Pieces at Apprexﬂ.mately :
. 1.1 kge sach. 42 kg.

Magaﬁine, Ejection 6ylind.er, Stabilizer,
L B8UCe

Potal Welght, Appreximately 1 kg« o
Acceleration of Speed by Rocket, Nominally 350 my/see. :

Qutside B:.ameter of Gombustion Ghamber -24é~mm¢- -

Outside Diameter of Ring Ms a.zina _ - 348 mm,
Number of Projectiles in Og . 6 pleces -
Humber of Projectilew in Ring Magazine 3x18 %3_ pleces
Total plecesn -

‘Weight of BRocket Ghamber 40 kge
‘Welght of- Ghnrg 31 kg.
‘Weight of the 60 Projeetilea 66 kge
Magazine, etc., S 8 kgo

. kgt
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‘Legend to page 13 (continued)
‘ . Neminal Impusle Approximately 5900 kg./secs, '
. . Aseeleration of Speed -of Rocket 330 ma/mace
Requirements ter'.hrtﬁq:bvariatiqﬁp

Acoeleration of ':ﬁpcesl Shrough Rocket 450 me/mec.
Total Number of Projectiles 45 pleges

~Igniter for Rjection ~ Adjustable
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o Tegend tc pege 16 -
o “'.'!ransia.tién grejee,tiia 'fg?jlirbdme Rocket
: Variation I - |

' llose hsei highl;r gengitive wi'bh 0,5 m./sec. ignitien .
Q tg and disintegrating device (ligquidater)
en

fngally armed by rota.tion ‘of projeotilu
;hplonive ehar et MIEBM&:BBEM +- mnnm-
: & I Borsoy

TRAMINE (
Addition ‘of ﬂmninum 'Pyreachliﬁl
: midins Pail Assembly of 4 Winge (Stiﬁ Tail uamb:w
“in Frial) s .

.zntmted 'eights;

e osive 0.420 kge -
%eotile Housing and stabilizer 02430 kg.
ose Puge (Var, .I) 02250 kg

!Eptal luight Apprax. AR 1‘,.100 kge
Ya.riatien II , ‘ ;
n‘ope rusel Reconstmction of Impact Generator Fuse (66)
.  Due ‘to bad aerodynemiec shaping,. 1awer1ng
"¢ oP renge of effectiveness .
Iithent q;a.ida'hor

Sxplolive chaxge and Tail Assembly same as Var. I
bn‘l: without eroaaing

,!Qigh'hp; Greater than Var, I

. gmamEr
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